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Abstract of JP2000059210 

PROBLEM TO BE SOLVED: To enable phase 
adjusting operation in a short time by providing a 
DLL(delay locked loop) circuit for executing 
phase adjustment in accordance with an output 
load. SOLUTION: This DLL circuit is provided 
with a first variable delay circuit 14 for inputting a 
reference clock CLK 1 1 and outputing a clock 
delayed by a controlled delay time a second 
variable delay circuit 20 for inputting the output of 
the circuit 14 and outputting the clock delayed by 
a prescribed delay time, and phase comparing 
and delay-control circuits 15 and 16 for 
comparing the phases the clock CLK 1 1 and a 
delay clock d-i-CLK and controlling the delay 
quantity of the first variable delay circuit so that 
these phases are matched with each other. The 
operation delaying time of an output buffer 
different in accordance with an external load is 
measured to adjust the delay quantity of the 
second variable delay circuit in the feedback loop 
of the DLL circuit based on the operation delay 
time. 
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flHi^N2#HU'W:$r4. ifflHWi^N 2*«iStttt 
JBWH U^/WDlBfc, IMIMS19AJ&*, X^-h'WX 
STA RT. X h STO PRJ/y- hA/PX 

gates-^l, *(Mk3t>iffi&tkmzmh. * 
■but . mmw 2m w^t* s . 

[0035] ffliitVmX'te % r- * D AO± VF*« 0 
t*{B-f*0»7 8fciOf-^DAO4'feT* l O*a 

tf>4*>_t#0fclSgLT, X^-bAVUXSTARTtf 
HKMC^J. St, X?-hA;UXSTART#H 
U^fc4^±*<-5T*»fcti<0f|-tD i lcoi*>T* { 0 
fcij&g LT , Xh7 7'A/l/X S TO P#H K/Ufciflr 

LT, Xhy7V\VUXSTOPO4*>±A { 0x-y 
x'KJ&gLT, y-hA7PXGATE*<£j£$;h.l>. y 
-hA^XGATECDf&feKJfcgLT, #$Sttft«*N 
5*<£j£2ix, 5-yf-IHB5 3tRlKLTSSttfl:©#N 

START&tfX h yTVWXSTO PWLXsUVkM 
8S0T, X^-hA/UXSTARTOi'kitfOx 

tli^A*y7rl7t^5-A^A'»/7rl8<0 

[0036] H8ii, «^4QB-C^)asai£@KOM 

£ <0» JJHfeRIBfcfc V vC DLL UlSS^fflfflPS*- b* fc 
l)-fe7hA^XRESET#£j£$fl, ^5- 
T-^%4#ff2 2*^r5-f-^* J 4«$tl&. Kfc 

stmitsm. zcommmi&MX'ii, T-?m<?>&. 
hTtf w s yrzmm i x . aj* a- . y 7 r 1 7 &y 

^S-A7JA'. y 7rl8<oa®^&SSS-ri.. f<0ft 
ai^T-^fi-tDl^HW^^^LV^tflj 

(n- 1 ) #HW>*/k 4-HKOr-^DA (n) *<Llx 

[0 0 3 7] 'J-fe-y bA7PXRESET<94%_L#9x 
■yxfcrjS&LT, -<>'A'-^5 2**y-HN6SrLW'< 
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T, ffittftffl-9N2*»HW'U*:«r*. f^tS*, NA 

KDy-v57mMVtmt% t ) . ^up^d-^clk 

2S:SlKLTy-h5 8. 6 0fc«tfr**. — r- 
^DAco4*>T* { 0«?aiIl]S87 8(i. t-*DA*M» 
?D7?CLK2OT7 LT&S-f !>y- h 5 

8. 6 0{cJ:9, 7 yf-@K5 9, 6 lCfls)&'9*&. IP 
h , flJtSP? a y ? C L K 2 04*>Ttf 0X7 x*T-y S - 
f-^DA^H V«JVX-h v . iKOi^±* { OX -y VX' 

h7y^*7>^6 7 5:»fflfl.. 

[0038] *0fi&COiM«l7n«y ?C LK 2<04<->± 

tf*)x.>yif£!&§Lx. uMh?yi;x?6 6i>m.m 

L, /-KN7«rLl''</MCL, X^-hA/WXSTA 
RT*«HW^;H3i*>±*^. ififcJO, M£ffil9 
Bfl«9J&»#rr£. 

[0039] w<oy-h*N7<OLK;K:J:0PSh7 
yv'X^6 9^**il-tS. LT, -E-OftO^S-ATJ 
^77rl 8C0&j]iE^D i lOi^T^Ox-y^OC 
!§LT. Pfflh5y^^70t#aL, XW7VW 
xSTOP^HK/i-kiS. ^mckO, S9«»19 

[0040] Xh77^l/XSTOP«4ti*^X7 
j^fcJEg: Lt, -f ^ 7 3 ^IPfra^W nVI^X^ 
Sr*-f&y-hA;^GATE*<^S<X&. IC. y 
- h A^X G ATE C7)S;*>T* 5 0 X -y 5;fcye» IX. 4 

ftft^N2*LU^/Wi"f&. i«0iSttft«-9N2OL 
U^^Oi^T** 0 X -y x'KJfcg LT , X ^- h'VU 
X S T A R TSW h -y 7> ^PX S T O P ifi^Z L U^. 

[o 04 1 3 H9ii, mmpmx-vmmimwi 
wmmft? 4 5 yy^ - h mx-h h . mwm. 
mxu. ti)Mtmcomm*-vx'-*i%mwm2 
oomm&tfimztitzD l lhrhj: o s d -y 

^CLK2*<4j«$tlS. -?-LT, aUBWfc*4f*#« 
LT, 07(^L^'>y^55*^Jt!3l?o.y7CLk 

2Hj^yvL. mt\i25bm**7yv*hb. m*§- 

N1#HK/H:«. *LT, titiJj ^-7';MI^0 
E*«HU^;Hc:6roT, r-^A'xDB*^M^tiiLT 
-^DA*iT-^tiJ^A'.y77 1 7Kft»$*l*«MC, 
N ANDy — h 5 6 , 5 OvStt^^N 2*»HW 

[00423 £OiSttft«^N 2 W^KO^K, M 
»?D7?CLK2 Oi-feT* 1 0 X ■•/ x'T'r- ^ D A*< 
Hlx^k ^i^^OXyj/T-T-^DA^LK 

/Kc^<b-ri.oS:^aiLT. ±ieo»^«®co^t 

RtBfc, X^-hAVt-X, Xh-yTA^X, y-hAVk 
X*<^$^&. tOlMWi. »k««T'<0{4ffli)iIS 
*-H«»OlM!stRfCft*. LT, «ftfcXr'7>'^ 



5 5 WI^N 5 t>±tf OX -y x'fU -fe v h Sfl, SU 

[00 4 3] [^S-r-^fSfHS] 01OJ4. 
f-^564#SOlHl»HT'**. 01 114. *<0» 

14, «a^B»«*J«HI^!Bfcfcv^rffl«im-- K 

[00443 Jfrf . KiKfl^/N 6*«LK;K0ll|K. 
7-yf-HIK8 0COy-h'N5 2#LI>^k 5'yf-@8ft 
Slcoy-KNSStfHU^MC&o-C^I). f^T. 
«MftAfi»*>y-fe-y hA/UXRESET<7)JSgLT. 
ft^N 6 ^LK/l/fc & 0 , *<7)mii^/H 6 #H W 

oi^s. NANDy-h82^siatt® 

k&3>. #Jffll707?CLK2#NANDy-h8 2T* 
£Hk3*IT. CMOSf^yi^y-hS 1, S2fc 

7$-£l>. -eflfcljEtT. 7-KN5 2, N5 3t(4. 
n.y?CLK2J 2#<D 1 fc#fl U:?n -y 

[0045] ttMHfcRJITeii , Rfeft^/N 6 <0H K 
/UC4 0, ^-f7f2 3A*'»IL, y$~f-??&£. 
?l2 2<7)%±-rsyS-T-^* J . /-FN54. N5 

9\ A-f 7-?-2 3B#*jIU "r—rXXfrbnr—? 

[00 4 6] [r-^ajT^y^r] Hi 214. t—9 
£WV W7r cOBflKa?* * . r- ? ttJj a' 7 7 r (4 . 

tNSh7>-^X^8 8S-l-ri». Z.<T)WkW)'&hA 
yA-^y-MCtt. *h.<Ph.9 7*01*8 5. 8 6 

-^Aflft^N 5 4 , N5 5t4. UWM *-7>HI^0 
E«*H l^UOWfrC, ANDy-h8 9&tfNANDy 
-H9 0^LT«t^$n. «W?ny*CLK20>£ 
*>±*<0x<y^JtJ?^UTy-h8 3, 84*<»jIU 
5-y^H]S885, 8 6CJ:i??7*&h,t. tO^yf- 
{4. ANDy-h89&tfNANDy-h9 0?)tl3;W 
•^•^it L K/U&tf H U-^;KC=5r *) . Sti^SOb^y 
vX^87. 88J4*(C^7««t^0. miM?D 
„ t «4H^yt-ryx«®t>5r6. 
[0 0 4 7] [TOSBEIilK] 01 3(4. TOSlSlilK 
13, 1 4 cofiaj 5: SrfBT* 6 . «I m28®mmi . 
A7]^n-y^ i -c 1 k£jI5I$tfT. &J)?n y?d 

1 1 - c i kSraj^-fs. to&bihiki 3. i4&. 

fSSCcTMyA-^gS-l 1 2fc. NANDy-h 1 1 
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3-1 28K4 9. 0*$*U>S19«j£$il£. NAN 
Dy-M 1 3-1 2 0cO-*cOA^(c(4. A7J?07 

^ i-c i kimzttfnvftm&zti, 
«m#m»*i-i ~* E -32«4. v^*>ioom^* { H 
[0048] mz, wmmm^tt-i ^^it 

& t . ft£> SSMWreo L U*0 KC 4 0 . N A N D y 
-Ml 3-1 1 9<0ftjjii£XHl"<Jl>b%:i>. *(D 
£S, NANDy-M 2 1-1 2 7J4£TLl^;k 

1 0 2-1 0 8l4^THU^fc*4. 
X*. ATl^D-y^ i -c 1 k<4. 4O<0^yA'-^9 8 
-101k. NANDy— h 12 0, 1 28fc. 4o<0 
4 5"W 10 9-1 1 2fce9£fH OK^y-hOS 
ffi*5rtoT. fcj)?Uv?d 1 1 -c 1 kfcLTHi^ 

[0049] H^koaWlfllfi-f^K.! - 

♦i-staw+fcHfcS'^M-afctffc:. NANDy-h 

1 2 7&y-f 1 0 8O2S<0y- hOlBEM** 

jffilDSft.*. *LT. Sffi$iJffllft#«E-3 2* { H^'<JWc 

,., -«!> 6 .3 2 «oi*is HU'v/Kosis^jfflim^^aiti 

O-m&fc, NANDy-hfc-f >A'-^02S^Oji 

[0050] [fitffljt«EiK] h 1 4<4. &mmm 

1 6n^ffittttat<OP9ISEBrft«. 01 5<4. 

(4. NANDy-M 9 9-2 0 3&^>A'-^2 1 
5*^^rS^{CfcV^T. micO^n-y^CLK 1 , C 
LK1 1 (1-TOUc-c 1 k) fcSS2<9?Oy? 
d-i-c 1 ktOffiffiM^^aitT. y-Hn 1- 

(4. 01 50 (A) fc^§iiS5iO. fSlO^O y^c 
-c 1 kfcJt«LT352<D?n-y?d-i-c 1 k«0(4 
«jWfcC"CV^**OII4:, 01 5(0 (B) fc^SftSil 
0. W^ny^Offl«jWiHr-»LTV>&««i:. 01 
5(0 (C) fc^Sft&jlv-. ^lco^n-y^c-c 1 k 
fcJti&UtS82<9?o-y:?d-i - c 1 ko^ffl^im 

[005 1 ] 01 5(0 (A) cowmom;!,*. W^o-y 
^LP^Otflira. y-h'n l-n4(4^THW 
^T'ftO. -?-<0f*. »2^07?d-i -c 1 k# 

nl=L. n 2 = H, n3 = L. n4=H 
btcb. %<Mfc. m<?i?nv9 c-c 1 kjWKxTH 
K;K = ^r -5"Ct>. ±ia^y - V n l~n4 Ott^(4^ 
ftL^r^. NANDy-M98(4. W^Dy^*»ftfc 

Xyx**»/?>Bt^<7)^OHV^l/A;l.x*<. NOFty-h 



2 1 6*w->aj*3ii*. :«Hi"^ww, axoii 

^AVP^ t IX N AN D?- h 2 0 4- 2 0 7 tttteS 
*U y-Hnl-n4CO^®*<, NAN Dy~ h 2 0 
8, 2 0 9*>£>&l>7-y*I5|Rfc. N A N D f— b 2 1 
0. 2 1 Ifrhtzhy v^BRht*ftWX02,**l 
h. tsHT, ft#«b, <*>c. <£d. (jf-eti, 014<D 

<t>b = H, <*>c = U *d = H. *e = L 

[0052] 111 5 (B) C0#»i{4. SllcO^O-y^c 
-c 1 kK*fLT?iS2<0?n>y?d-i-c 1 kco&ffl 
NANDy-h20 1fc4yA-:?2 15<7)jI®l$ 
TOrt045Htatl«.^-T'*l». <?-<Ol§£(;L SfU<0 
?n»y?c-c 1 ka^fcHP-^fc&O. 
nl=H, n 2 = L 

fc&O. St. ^a*-^2 1 5<0JU^*^2<0^a7 
?d- i -c 1 k iOif&KHWOUi&O, 
n3 = L, n4 = H 

(00 53] ffiof, M9u-,9ifiWV>^MZtsih?4 
Sy/t 5 'yf-^n, b, *d. *e(i, 

Hi4<o^*$ixi.ao. 

<£b = L, 0c=H, 0d = H, <£e = L 

T\ A N D Y- h 4 1 8 <Otb:*J<Oftffl- &fl# J STi> 

[0054] 01 5 (C) cOttSfm, Sl^ny? 

c-c 1 k^ftfcHl^Wfc&O, 

nl=H, n2 = L, n3 = H, n4 = L 

ttth. *<0&, %2<?)7v-y7 d- i -c 1 ktfilix 

tHU^W^^tfc, ±IS^y-Hn l~n4<0tf© 

**-f ^y^X'y y^tl. fi-f^b, <*c, <*d, * 

eli. 014<7)a^$ill.aO. 

0b = L, 0c = H s tf>d = U 4>e=H 

[ 0 0 5 5 ] 0 1 6fct ftfflttlM 1 6<7)fi[ffllt«Eaj 

*gB<oiiiR0T*>&. ttz. 01714. tnmitm 
■hu^mm^-tmmx'hb. %mm?> <a) , 

(B) , (C)li, 014&tf015<O (A) , 

(b) , (o ^fimnm-ri. 
[0056] mtm&iimi. o ? ?<nm\m. 
<f>?4 $>rx'$u8,zix&f4 syrm^tacommi. 
*2#mK#ffl'**#jsia»2iAi, *<o»ani» 

2 1 A*>£><oaj}JcO;M Sy^fcflSgLT, M^o-y? 

6UJ*0»2 1Bfc*»fefl|«$#l*. 
[0057] 2#<01#JSIIfilR2 1AI4. JK7'J-yT 
7nv7H*-C*0, S^d^c-c 1 k, d-i- 
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c 1 kA>'StH l/^H:il.^?; N AN D^-'- M 9 8 
(014) TfcfflU £2#<01# 
JSLT. ffifflWNV^fi-f n 1 1 t n 1 2 1 ££jft-f 
* . WH^t^^*. ft?- V 2 2 6 . 2 2 7 fctfcteS 
ft. R*K$ \&>VVX/ </>„ h 2 2 2 . 2 2 3 1« 

teSft. ^-b228, 2 2 9*»fcfc*?-yfBIRfc, 
>-'-b224, 2 2 5frfe*45??-|IIRI8l'C. RIB® 
**«jat*. fOgiS. 2 J rtV>\ftmtltMW 
iVxm^n ll.nl 2tf&J&Ztlh. 
[0 0 583 as#0&2 1 Bf4, ty7'jy/7 7f$ 
flfcfi-?0b. *c, 4>d, tfefcfa-Fl/t, SI 
(0?D7?c-clk (CLK1 , CLK1 1 ) <0{iffl 
A^^o-y^d- i -c 1 kX'OWxX^m (# 
»(A) ^3T-K2 3 60ai*tHUK;WC 
U ffi?n^<Offiffl*^LTV^I$(#»<B) ) 
<4. ^^-H2 36t2 3 70ai^S-^Lk'<JHC 
U SEC MU<0?n-y?c-c 1 k<0(iffltf&2<0:? 
Dy^d-i-c 1 k J; 9it/CT-^3>B# («® (C) ) 
i4. ^3j--H2 3 7«)lB**H^WC , r6. 
[00593ft-?T. tU73E]ffS2 1 B{4. NAND^- 
h232-23 5Wf , 3-H«fl6CJ:0. ±E*>tt!B 
(A)<OB#«4, N ANDy— h 2 3 2 , 23 3#, *4 
SV^fl^nll, n 1 2fcJC§LT. S2^D 7 ? 

d— i — c i k<mnt:Mi>-tt&®£. *m&mmi 
3mm**mu*itimimmMi?4>so. <t> 

se£. ■£KI,ZHU<MZt&. BP*=>. 01 7 (A) ^ 
S^SiiOT*!). *3t, ±JE«0tt« (B) O^i, m 

1 Btt. 017(B) o»< . mitmm 

^^so-^re^^L^^. Rfc, ±I20«« (C) co 
mt, 01 7 (C) C7)*P< S NANDy-l-2 34, 2 
3 5#. ^^5>/fi^nl 1. nl2(C)S^LT,m 
2«?n7?d-i-c 1 k<0(4ffl$-jt^S«{c> ^RK 

aesmi 3nm£&im^immmm^4> 

[0060] CjeHBHflUlIK] 0 1 8(4. affiHWil» 
1 5<O-*Ofc***i-0RH-e**. SSSiJUPIsIRl 
5tt. fflrttt«ll»flr**,o-*MfclB»LT. NOR 
y- h4 3 1 - 1~4 3 1 - 3*>fcSSt!imi?«i-i 

~*e-3 ^ai^-ts. Hi3(2*Lfeao. asmmg 

#*s-i ~<*e-32«4. 3 2tvhT«JS$<x6. 
[006 1 3 SSMWI1IR1 514, tiMBJHMftUl?* 

^I3Qi®[llRcoaii£fiSrtiin$-li-, (ifflttl!^ 
mft^^Ro. ^RE^ctOHU^KoaS^fflKi^^B Z 
£0lt^7 hLHJ^3IiE|llR<oajE*S-^-$-tS. 
[00623 aS$"Jffli|l]Rco#a{i, ffjitf l 
(4, NANDy-h4 3 2-li:^yn'-^4 33-l 

*»fe*65-/f-inR**n-wi^rri. ttfflJt© 

*S*ft^0 5 o~^RBt-<t 0 ^ vf-EIR4 3 2 - 1 b 4 3 
3 - 1 0^£!ftMtt£KG3-£& h JWXf 4 3 4 



-1. 4 3 6-1 h5y5>**4 38-l, 

4 3 9 - Hi, R««*t*01-*)*£fc h 5 >v'X^ 4 3 
4 - 1 , 4 3 6-1 Hi nXMv •yf-@»* { R<fe§n^ 
v*J:3fc-*-&*tlWtMi&. 2&S~38g<7»5k 

ranwxwtrft*. cm^h^^'x^i^-tN^ 

[0063] ^{Kt. L V^IWVVX?) 'J -t -y 
r * { EpJn$*U>k. N A N D y— h 4 3 1 - 1 ~ 3 <7)tii 
Wi^THW-'s/l/k&O. -f^W4 3 3-l~3ffl 
iMjtt£TLl/*gU:$r*. flEoT, /-F5a-2# 
LW«, NORy-h4 31-l<0tij^^affi 
MWI^*i-i ItHMUbftl. 7-K5a- 
1 . 5a-3*%CH K/UTA & (AT . 

, 0& K -3 li^TLW^k&S. BP 
*>. lUryhOT*, tJSgLT. SEMffflt**,., 
tfHP^fcfrij. »I36IEIII»13. 14fift/hSii 

[ 0 0 6 4 ] at'. {ifflitifKtfllfr Six* k , PS* o 7 

kv^fu^HV^kSrS. 4HRt. fifflJti&lglifl^ 

Ml. /-H5a-li8l$iJWtLl/^t5l*T{f 
t, yA'-^4 3 3-10ttJ^0y-K5a-2S-5fi 

wwtHu^cgisiWi. *-o*s*. NORy-h 
43l-i0>tMj#i-,»iLUAWk$r*. y- 

K5a-lk5a-4 L VK)VX'S>h<r>X\ N 0 
Ry-M3 l-2tf>Htfj*i-i liHU^Pk**. * 
LT. lSBk2SS09-yf-[I]JS{i. ffOW&Zm 

**. set. ^«wttfflit«ti o&ffiJt«ts*m^ 

a-3k5a-6* { *tLW^;Uk^0, fflWI* 
05 B k «soti 0 . SS«f^ft<*S«tSffi(6iJ19fi 

*^«tv7h-r^>. 
coo6 5]a»t, mmmm^Htt^zx 
o. ±iekj£ois^ti o . mwmm<%&mzM 
kmwi4*i iWSHts^M-*. ±e<ott«ib 

fl^*sEk*so«S. »2^D.y?d- i -c 1 k*<il 

i$ t ttffijt*!* t£5 t&i£ s *i . tit. m 

Jt!fc&S:fi^R E k*Ro<i. S2^n.y?d-i-c 

[0066] ttz, mmmmtsi. *, 0 (cj&* 

SMMWl^i-si* 1 H K^t&S . dOttJITCtt. 

4y><.-9433-32<F>&J)tfl,\/K)V, NANDy 
-h4 3 2-3 20aj^)*<HU-^t7 7^$iXT^ 

h. *zx\ set. ®®$isi£&if^M&SJiifi-t*so 

*<«l&$ni>k. NANDy-f>4 3 2-4 3«0aj^J* < 
LUKMzmTlft>tl. -f VA'-*4 3 3-3 2<D£tt 
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iiwm'<Mzm±.fft>ti&. 

[0067] 

[9Hk^»«] BUJWIUiaiK W/ltinif. * 
=t <) t'U ztctlzfimtLl 9 4 S vTWMnt&tf) 
DLL@g&tfcWt. fflaiS7fc«*3il6*MKJl*fc 

I>. ftoT. *JMfc>DLL|IM«i. TJUAtfisZT 
[0068] -tOfifflPSISftti. 1 0<Ot-^ 

fcaK*fc#***Rasi8§lilK& D L L08&O7 -f - H 
yN--y^;U-7*tfiJffltl.^kT'. m&<r>9A\v?vM 

fl?o 7 ? t&s-r a c k mmztth . 
[0069] st. *»HBt i*itf . si«iirfmt*su 

CI kfcR&it-f&vlk 
[SlfflWfB#^»Bfl] 

[0 1 ] 1 ^KK^ffiAcoD L L0KO«^0T'J) 
&. 

[02] DLLElKOlM^^-f SV^<*— hHT* 

[03 3 »2«iatw»jiwi<oD LL0»<oai«Erc* 
i>. 

[04 ] SB 1 ^Hil6^mWO^«F«OD L L0B8<Oflt 
j£0-C**>S. 

[05 j ggsj^EiK 1 9 twsmm»2 oconm 
^•tmxhh. 

[06 3 wtM'SWwmfif'i 5>y^-^- hare* 
I.. 

[07 3 mm%mm\mcom®x't>&. 
[08 3 «i»fl^roa»^iiiK^ffffi^iM^^ 
$y?i-*-h®x't>&. 

im9] mmmmx'crmmm^.m^copmmm 

^ a i>"/^-ymx'hh. 

[0103 y$-T-mm<Dmmx't>&. 

[01 13 ^5-T-^«4S<0»^^-f S^ft- 
[012 3 T-^aS^A'.y7TOHI8&0T'l)l., 

[0133 ^a®iHi»s i3,i 4comz*-tmx'h 
h. 

[0143 fiHutMsiKi 6mmimmmmx 

[01 5 3 (4fflJt«Effl!^il^S-Sta«0f*)&. 
[01 6 3 fflffittftBIKl 6O<4fflit«!t±i*S15«OlllS80 
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[hi 8] mmmmommx'to i. is 

immm 1 9 

11 A^]A'./7r 2 0 
13. 14 TOSBEBIR 

1 5 aSMMSIK 2 2 
1 6 ffifflJtR@K 
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